Negative and positive inotropic responses to muscarinic agonists in guinea pig and rat atria in vitro.
In the guinea pig atria, carbachol, acetylcholine and bethanechol elicited negative inotropic and positive inotropic effects. In the rat atria, a negative inotropic response occurred, but the positive inotropic response was small. The positive and negative inotropic responses to carbachol and bethanechol (but not acetylcholine) were unaffected by pretreating the animals with reserpine and were antagonised by pirenzepine with pKB values of 6.7. Pretreatment with pertussis toxin abolished the negative inotropic responses, but was without effect on the positive inotropic responses in the guinea pig. Pretreatment of rats with pertussis toxin abolished the negative inotropic response and enhanced the positive inotropic response. The positive inotropic response was attenuated by pretreatment with dietary lithium for 2 weeks, whereas no effect was observed on the negative inotropic response. Negative and positive inotropic responses to muscarinic agonists in these species are mediated directly through an M2 muscarinic receptor. The ability of dietary lithium to selectively inhibit the positive inotropic response may provide evidence for the involvement of inositol phospholipid hydrolysis in this effect.